This work presents the results of TiN/MoN coatings studying. These multilayer nanostructured coatings demonstrate dependence on depositions conditions on nanometer level. The inuence of nanosized monolayer thickness on structure changing and properties of nanocomposite multilayer coatings TiN/MoN was found. Multilayer TiN/MoN coatings of the total thickness from 6.8 to 8.2 µm were obtained using C-PVD method. Thicknesses of monolayers were 2, 10, 20, 40 nm. The structure of samples was studied using X-ray diraction (Bruker D-8 Advance) in Cu Kα radiation, high resolution transmission electron microscopy with diraction CFEI EO Techai F200, scanning electron microscopy with energy dispersive X-ray spectroscopy (JEOL-7001F), and microhardness measurements in dependence on indenter load. Scratch tests (friction, wear, etc.) were also provided using Rockwell-C diamond indenter (CSM Revetest Instruments) with a tip radius of 200 µm. Friction and wear behavior were evaluated using ball-on-plate sliding test on a UMT-3MT tribometer (CETR, USA). With decreasing monolayer thickness the hardness value increases, and the size of nanograins reduces. The values obtained for the friction coecient of the multilayer system is much smaller than in nanostructured coatings of TiN (nc) or MoN (nc). Annealing showed formation of a (Ti,Mo)N solid solution and small growth of nanocrystals.
Introduction
Nanocomposite materials demonstrate unique properties because of small grains size (less than 10 nm) and greater importance of the boundary zones [1] . Recently, multilayered, multicomponent and nanostructured coatings are the basis of protection products with various functionality, such as increase of hardness, wear, corrosion resistance to high-temperature oxidation, fatigue etc. [13] . TiN [35] and Mo [2, 4, 6] coatings provide wear protection (when applying them to churlish cutting tools) and in some cases they protect from corrosion.
It is known that hardness of Mo coatings is 32÷55 GPa and their deposition on cutting tools increases wear resistance several times. At the same time, TiN coatings have hardness 32 GPa and in individual cases hardness rises to 40 GPa or higher [2] . It is also known that TiMoN multilayer coatings show 24 times durability increase in comparison with conventional coatings * corresponding author; e-mail: alexp@i.ua based on TiN. However, the heat resistance of these coatings is not so high. Coatings begin to oxidize and their hardness sharply decreases when temperature reached 550 ÷ 600
Therefore, the development of new nanocomposite (nanostructured) multilayer coatings based on TiN/MoN with high physical-mechanical and tribological properties and their studying are actual problems of modern materials science and solid state physics. The solving of these tasks will allow to increase protective properties range of these coatings.
In this paper, we investigate structure and properties of multilayer nanostructured coatings TiN/MoN depending on monolayer thickness and deposition conditions.
Experimental details
Multilayer biphasic nanostructured TiNMoN coatings were deposited using vacuum-arc device BULAT-6, which allows deposition of nanostructured coatings in pulsed mode with variable pulse amplitude and pulse frequency. 
Results and discussion
There is only one phase with fcc lattice (structural type The full cross-section of nanostructured coatings is presented in the next gure (Fig. 3a) . growth in titanium nitride, it achieved maximum hardness 32 GPa (see Fig. 4a ). 
